The present paper deals with the logistic equation having harvesting factor, which is studied in two cases constant and non-constant. In fact, the nature of equilibrium points and solutions behavior has been analyzed for both of the above cases by finding the first integral, solution curve and phase diagram. Finally, a theorem describing the stability of a real model of single species is proved.
INTRODUCTION
Main concern of population ecology is growth (or decay) and interaction rates of the entire population. Study of population change started with F.Fibonacci, the greatest European mathematician of the middle ages, who introduced a mathematical model for a growing rabbit population in his arithmetic book [2] . If population is defined as a collection of individuals of a particular species that live within a well-defined area, then the occurred changes are due to the number of its individuals, caused by reproduction, death or migration. This notion of population change is illustrated in the following form which is known as population balance equation or conservation equation for population:
Population Change = Births -Deaths -Migration
The phrase "balance equation" refers to the fact that any change in population abundance is a balance between processes that may decrease or increase it. Population in which migration can be neglected is usually referred to as closed population or closed system, opposed to open population or open system. We suppose that the population has changed only by the occurrence of birth and death, so there is no immigration or emigration. The number of births and the number of deaths are denoted by ( ) t α , ( ) t β respectively, and the population changes during time t Δ is presented as follows: 
Where r is known as growth (or decay) rate. The equation (2) serves as a mathematical model for a wide range of natural phenomena involving the quantity whose rate of change is proportional to its current size. If the initial population is 0 (0) x x = , then the solution of the equation (2) is a familiar formula for unlimited growth, 
THE LOGISTIC POPULATION
There are various reasons for checking exponential growth, and limited food supply is the main one. Furthermore, a larger population has fewer resources and food supply, R.M.H. Doust, M. Saraj / The Logistic Modeling Population 109 which leads to its smaller growth rate. It is also noticed that when a population is in a closed container, the birth rate decreases and hence, the population decreases itself. Now assume that the birth rate decreases with the population size x linearly, and so It is useful to rewrite the equation (3) in the following form:
where r a = ,
. Considering that the initial population (0) x is 0 x , the solution of the above equation may have the following form:
The equilibrium points of the equation (4) Some of the related models are discussed in [3, 4] .
The Logistic Population; Having Constant Harvesting
Assume that the constant number h of a population is removed per each duration, and then the equation (4) can be extended as follows:
In fact, it acts like a limited population. It is obvious that there is no harvesting in the case of h = 0. Now let the harvesting factor be positive, i.e. h > 0. Then, the equilibrium points of the equation (6) 
As the function ( ) 
By using equations (6) and (8), we find the following equation:
Considered that the initial population at zero time is 0 (0) x x = , we get the solution to the last equation as follows: 
Now, let 1 t be as following:
By considering the value of 1 t , which is calculated in equation (11), at equation (10) we see that:
( ) 
Since the numerator of the above fraction is negative and it's denominator is zero, we get 1 ( ) x t = −∞ . Therefore, the value of the population function ( ) 
The Logistic Population; Having Variable Harvesting Factor
Now we are going to study the extension of the logistic population harvesting in case of harvesting parameter h in system (6), which isn't constant. Consider the situation that the population has a logistic growth rate and harvesting coefficient isn't constant. Therefore, the general case of this model is as follows:
There is no general way to solve the equation (12), so we should restrict our attention to a few special cases. In the following equation, we make assumption that the harvesting function is ( ) 1
and moreover, we have M = 1.
( )
The equation (13) exhibits that harvesting coefficient for each value depends on its population density. Since 1 1
, the term of harvesting in the equation (13) 
